The Goodyera rubicunda complex has broad morphological variation of the floral parts. A revision of the G. rubicunda complex was conducted and three intraspecific groups were recognised; G. rubicunda var. rubicunda which is the widespread variety, G. rubicunda var. triandra, and G. rubicunda var. australis var. nov. Herein, we propose the variety G. rubicunda var. australis from Australia and Papua New Guinea as newly described.
Introduction
two species within Neottia sect. 3 Erporchis belonged to Goodyera, although a type for the genus had not been designated. Of the original two species G. repens (L.) R.Br. and G. pubescens from North America, Britton and Brown designated G. repens as the lectotype.
In the treatment of the orchids of former German New Guinea (now part of Papua New Guinea), Schlechter (1911) divided Goodyera into the two sections Eu-Goodyera (=sect. Goodyera) and Otosepalum. The diagnostic character separating these two sections is the position of the lateral sepals, which are parallel in section Goodyera, and widely spreading in section Otosepalum. Jones and Clements (2004) designated Goodyera rubicunda (Blume) Lindl. as lectotype of section Otosepalum. At least 15 species in Goodyera share the character of spreading lateral sepals, although for several vegetative characters, taxa such as G. procera (KerGawl.) W.J.Hook., G. scripta (Rchb.f.) Schltr., and G. viridiflora (Blume) Lindl. ex D.Dietr. appear to be distantly related to each other (LSJ pers. observation). Further morphological and molecular studies are needed in Goodyera to determine whether Schlechter's sectional divisions require further refinement, or whether they should be abandoned. Clements and Jones (2006a) , with limited transfers, placed section Otosepalum in a reinstated Salacistis Rchb.f., whilst also accepting Eucosia Blume as a genus for G. viridiflora and allied taxa (Clements and Jones 2006b ).
The most widespread and taxonomically complex member of section Otosepalum is Goodyera rubicunda. It has been reported from north eastern India, South West China, Vietnam, Taiwan, Japan, the Philippines, Malaysia, Indonesian New Guinea, north eastern Australia, Solomon Islands, Vanuatu, Fiji, Samoa, Tonga, and Tahiti (Blume 1825 (Blume , 1858 Thwaites 1858; Ridley 1886; Hooker 1894; Schlechter 1906; Ohwi 1937; Seidenfaden and Smitinand 1959; Garay and Sweet 1974; Hallé 1977; Kores 1989; Cribb 1989, 1991; Comber 1990; Dockrill 1992; Seidenfaden and Wood 1992; Cribb and Whistler 1996) . It is also expected that its distribution may extend into Bhutan, Thailand, Laos, and Cambodia (Pearce and Cribb 2002; Schuiteman and de Vogel 2000) .
The primary aim of the present study is to clarify the patterns of variation found within G. rubicunda as interpreted in the broad sense. Taxonomic descriptions for all three varieties of the G. rubicunda complex are provided along with a key to aid identification. Here, we also attempted to resolve problems regarding typification, and propose recognition of a new variety for G. rubicunda based on the overall labellum structure and the shape of the base of the labellum.
Materials and methods
Herbarium specimens of the Goodyera rubicunda-grandis complex were borrowed from A, BISH, BM, BO, BRI, CANB, E, K, KYO, L, LAE, NSW, NY, P, QRS, and US. Examination of about 100 herbarium specimens showed considerable variation of form.
Dried herbarium specimens were examined and vegetative and floral characters measured and recorded. Specimens with similar morphology were grouped with the relevant type specimen for assignment of the appropriate variety. In cases where the number of type specimens was greater than one, one name was accepted as having nomenclatural priority and the others as synonyms. To decide which nomenclatural rank was to be assigned, information on how much morphological variation existing within a group was recorded along with details on geographic distribution (Table 1) .
Results
Several characters vary within and between groups in the Goodyera rubicunda complex, however only three identified groups could be recognised based on several floral characteristics (Table 1; Figs 1, [3] [4] [5] . Geographic distribution of the three designated groupings was examined to determine the taxonomic status of the groups (Table 1 ; Fig. 2 ). Taxa are recognised at variety rank because we regarded the morphological variation between them as minor, with two of the varieties found to be broadly sympatric in the Milne Bay Province of Papua New Guinea. We observed no significant between-group variation in general habit. 
yaeyamae (KYO), and G. anomala Schltr. (W).
Neottia rubicunda was described by Blume (1825) based on specimens from Mount Salak and Mount Gede, however a type specimen could not be located during this study. Blume's specimens usually lack precise location and collection date details which caused some uncertainty regarding their exact status. Simultaneously, another name Neottia grandis was proposed by Blume (1825 ), with Smith (1905 subsequently determining that the two are conspecific, choosing the name Goodyera rubicunda.
Another entity, Goodyera grandis King & Pantl. was described from Sikkim, India by King and Pantling (1898) . However, these authors overlooked the fact that this name was already in use by David Dietrich after he transferred Neottia grandis to Goodyera in his treatment (Dietrich 1852). Later, Pearce and Cribb (2001, 2002) noticed what they considered to be significant differences between G. rubicunda and G. grandis, renaming the latter G. clavata. Ormerod (2003) initially accepted G. clavata as distinct, based on the raised ventral callosity on the column. However, reexamination of other materials from Java, Sumatra, Borneo, the Philippines, and elsewhere convinced him that the thickening of the ventral callosity was variable across the material examined. This led to the conclusion that G. clavata was conspecific with G. rubicunda (Ormerod 2004 ). Garay and Sweet (1974) reduced G. grandis King & Pantl. to G. rubicunda , and the current study supports this placement. Goodyera rubicunda specimens from Sikkim appear to be geographically isolated, but Ormerod (2004) suggested that there are scattered records of the species from the Naga Hills (near the Myanmar border) in North East India, Yunnan Province in South West China, and Vietnam (specimens not examined).
Reichenbach (1857a) transferred Neottia rubicunda Blume to Georchis rubicunda, and at the same time described Goodyera zollingeri as a new species. However, based on our observations G. zollingeri and G. rubicunda appear to be conspecific (Reichenbach 1857b) . Unfortunately, the type specimen of G. zollingeri could not be located, although its description indicates it is likely a synonym of G. rubicunda (LSJ pers. observation).
Blume (1858) described two more supposedly similar Goodyera species, G. celebica from Celebes (Sulawesi) and G. taitensis. The geographic origin of Blume's specimen of G. taitensis is unclear. Based on the voyage of Hombron 1837-1840 (Van Steenis 1950), there is no evidence that Hombron had ever collected in the Pacific Islands region. It is possible that the specimen was collected in Ambon, Maluku province, or somewhere where Hombron collected other specimens during the expedition. Both these specimens fit descriptions of material of var. rubicunda as circumscribed in the current study, but not with our var. triandra from the Pacific Islands.
Goodyera papuana was described by Ridley in 1886 from a collection from British New Guinea. The description of the type specimen (Forbes 64), fits the description of var. rubicunda (current study).
Rogers and White (1920) described G. hispidula using material from Papua New Guinea collected by C.T. White, but the isotype (deposited at BRI) confirmed its synonymy with G. rubicunda.
Finally, G. yaeyamae was described from Ryuku Islands by Ohwi in 1937. Although his specimen has a longer, spur-like labellum base than most other members, it fits within our circumscription of var. rubicunda.
The Goodyera anomala type is sterile so we were unable to examine floral morphology, however specimens of G. triandra are comparable to the description of G. anomala in most other respects. Type specimens of G. triandra were collected from the Pacific Islands, but the flowers and whole plants of G. triandra are smaller than those of G. anomala. Differences between Goodyera rubicunda and G. triandra include the number of anthers, and for this reason G. triandra is treated below the species level as G. rubicunda var. triandra.
In summary, after examination of available operational taxonomic units it is clear that the names in question should not be maintained at the species level. Goodyera rubicunda is the oldest legitimate name for the group, and comparison of floral parts among the available type specimens shows that specimens from Australia and Papua New Guinea represent an unnamed taxon and require description. This taxon has a triangular labellum, cordate labellum base, and an undeveloped rostellum, with these characters not occurring in the other groups. Based on these characters we here propose the new variety Goodyera rubicunda var. australis.
Nomenclature
Goodyera R. 
Description of Goodyera rubicunda Lindl.
Herb, terrestrial, 20.5-42.7-(54) cm tall; rhizome decumbent, rooted at nodes; stem ascending, leafy in the proximal half, racemose above. Leaves with petiole and sheath, spreading; blade obliquely ovate-elliptic, 5.8-37.0 cm × 3.4-6.3 cm, apex acute or sub-acuminate; petiole 2.4-9.3 cm long. Inflorescence terminal, subdensely many-flowered, 8.0-23.0 cm long; peduncle 9.0-29.5 cm long with 2-3 remote sterile bracts. Flowers opening widely, brownish to whitish; pedicel with sessile ovary, 0.5-1.2 cm long; floral bract linear-lanceolate, 11-20 mm × 2-4.25 mm. Sepals hairy; lateral sepals spreading, cucullate, narrowly ovate or ovate-lanceolate, somewhat oblique, 5.5-10.3 mm long 1.8-4 mm wide, acute; dorsal sepal ovate-lanceolate, up to 5.8-9.3 mm long and (1.5)-1.8-3.3-(4) mm wide. Petals obliquely rhombic to narrowly spatulate, (4)-6-10.5 mm long, (0.9)-1-2.7 mm wide. Description: Labellum ovate to oblong, 3-7 mm long; base obtuse, rarely spur like, spur sometimes not present, if present up to 0.7 mm long from the back of the saccate labellum at the attachment to the pedicel to the lowest base of the spur; apex more or less recurved and revolute, triangular to linear and oblong; disc hairy inside.
Goodyera rubicunda
Column clavate, 4-7.5 mm long, 1-2 mm wide. Rostellum bifid. Anther 1, attached at its base to the apex of the column. Fig. 1 . Habitat and Ecology: Rain forest near rivers on stony terraces, in red clay loam.
Distribution: Australia and Papua New Guinea (Fig. 2) .
Notes:
In Goodyera rubicunda var. australis, the rostellum is absent. This variety also differs from the others in having a triangular labellum with cordate base and more or less recurved linear labellum apex. Goodyera was claimed to be the same as var. australis. However, in G. ochroleuca a rostellum is present thus the two are not conspecific. 
